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Magnesium and its alloys with low density, high strength, high specific stiffness, 
excellent electrical conductivity and thermal conductivity and dimensional stability, 
are the lightest structural materials in our life. Nevertheless, as a structural material, 
the mechanical properties of magnesium alloys still need to be improved. Solid 
solution strengthening is one of the most effective ways to improve the mechanical 
performance of magnesium alloys. The size factor of the solute atoms has played an 
essential role in solid solution strengthening process. But recent experiments reveal 
that when rare earth elements solute into magnesium, it does not completely follow 
this role. Therefore, we have investigated the solid solution strengthening behavior of 
rare earth elements in magnesium alloys by ab initio calculations, and explored the 
mechanisms behind the solid solution strengthening. 
Our paper studies the properties of Mg-RE alloy by building the Mg-RE models 
and calculating the physical properties, such as thermal stability, lattice parameters, 
elastic constants, bulk moduli, shear moduli, young’s moduli, anisotropy parameters, 
electron localization function. 
The results show that the solid solution strengthening behaviors of rare earth 
elements in magnesium alloys are not in full compliance with the size mismatch 
criterion, the states of 4f electronic shell of the rare earth elements have a great effect 
on the properties of magnesium alloys, and the effect of strengthening has a similar 
regularity as the change of 4f electronic shell states. Within the solubility, the more the 
solute atoms are, the more effective the strengthening is. For Mg52RE2, with the same 
kind of solute atoms, the closer the solute atoms are, the more stable and better 
strengthening effect of the alloy is. But when solute atoms are different, it has an 
opposite effect that when their distance is further apart, the stability and strengthening 
effects are better. Compare to size mismatch factor, electron localization function and 
















elements solute into magnesium. 
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储量 30.09 亿吨，为世界探明储量的 1/4。白云石资源则在全国各省区都有分布，













的密度变为 1.65g/cm3，液态镁的密度则约为 1.58g/cm3。 















1.6236，这与理想密排六方的 a/c 比值 1.633 十分接近，说明金属镁具有接近完
美的密排六方结构。在一个大气压下虽然密排六方晶体结构和面心立方晶体结构
拥有相同的原子配位数，但原子堆垛方式的不同使得两者的塑性变形能力相差悬























































锑  锑与镁能形成高热稳定性的化合物 Mg3Sb2，是镁铝合金中的有效的强
化相。此外锑的加入能使硅镁合金中的晶粒得到细化，并改变 Mg2Si 的形貌，使
之由粗大的汉字状变成细小的颗粒状，其晶粒细化效果比钙更为显著[10]。 
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